Despite the proliferation and use of handheld technology tools (such as Smartphones and Tablet PCs) along with software applications within the general US populace, little is known regarding their specific use by dietetics practitioners and instructors. As part of a dietetics informatics project to develop useful visualizations from nutrition datasets, the researchers sought first to explore how those in the field viewed the use of these handheld devices. The authors describe an exploratory survey study intended to investigate the current uses of new technology tools such as personal digital assistants like Smartphones and Tablet PCs by dietetic practitioners and instructors (from institutes of higher education and from Extension programs). Results revealed that a majority either do not own the latest technology or, if they do, use it primarily for personal use. Results also demonstrated that the target audiences had minimal experience with emerging technologies such as apps and visualizations. However, results showed that the target audiences did have a strong interest in learning the use of these tools and applications within their field. Respondents offered many ideas for useful applications while indicating that they required more instruction in how to utilize nutrition visualizations and apps within their classroom or field.
INTRODUCTION
The US healthcare industry is becoming progressively reliant on the technological advances in handheld computing. Some companies have developed applications specific for use in the industry with tablet computers and Smartphones. These initial forays into application development have been aimed at the unique needs of medical professions, such as patient tracking, drug databases, treatment information, and medical news [1] . Personal digital assistants (PDAs) have been shown to aid diagnosis and drug selection with some studies concluding that when patients use PDAs to record their symptoms, they communicate more effectively with hospitals during follow-up visits. PDAs and other hand-held devices linked via wireless network to the main hospital IT network offer an ideal way for healthcare professionals to access medical information when they are away from their desks or computer terminals [2] . A study by de Groote and Doranski noted that "health sciences PDA literature shows that while PDAs are popular, the ways in which they are used lack depth" [3] .
PDAs are increasingly being used by physicians, nurses and other health professionals for patient tracking, patient data management, disease management, e-prescribing, billing, medical references and drug information [4] [5] [6] [7] [8] [9] . Kailas, Chong and Watanabe claim that over 7000 documented cases of Smartphone health apps are available [9] . Free, Phillips, Felix, Galli, Patel and Edwards as well as *Address correspondence to these authors at the Department of Health and Human Performance, Radford University, Radford, VA, 24141, USA; E-mail: drjsharman@hotmail.com Terry also reviewed use of mobile phones and handheld computing devices in health and clinical practice [10, 11] . These authors noted portability, continuous uninterrupted data streaming, and support of multimedia software applications as making mobile phones advantageous over other similar handheld technologies [10, 11] . Although many apps are deemed valuable in accessing information and tracking data, they may not incorporate features consistent with theories of behavior change. Azar et al. evaluated some of the diet/nutrition and anthropometric tracking apps available for weight management and reported that all of the eligible apps received low overall scores for inclusion of behavioral theory-based strategies [12] . Similar results were also noted by Conroy, Wang and Maher along with Cowan et al. when they analyzed behavior-changing techniques in mobile apps for physical activity [13, 14] . In addition, Zanteson reported that "Today's RDs are actively tapping into technology as an effective way to. . . help their clients and patients reach their health goals." However, this author also noted that there is a "void that's in need of nutritionrelated applications" that employ accurate tools backed by sound research [15] . Lieffers, Vance and Hanning also noted in their survey study of Canadian dietitians that respondents were enthused about dietetics related app use, however, found them problematic at times due to content quality, ease of use, and cost [16] . Pagoto, Schneider, Jojic, Debiasse and Mann investigated the degree to which commercially developed weight-loss apps included research-based behavioral strategies or evidenced-based weight-loss interventions, found that in the thirty apps they reviewed these typically lacked the behavioral strategies that improve motivation, reduce stress, and assist with problem solving.
Additionally, these reviewed apps included only a few of the evidenced-based weight-loss interventions while a majority included barcode scanners and social network features [17] .
Nutrition and Dietetics is not only an integral part of healthcare, but also a field striving to utilize the latest technology for practicing dietetics, for teaching content, and for improving student learning. Keeping up with this advancement, the dietetic professionals are increasingly launching their own websites and blogs, participating in social networks to connect with the public and disseminate nutrition information, as well as employing technology in the classrooms. The National Institutes of Health provides many nutrition-related applications for use by dietetic professionals, for example, health education materials, clinical guidelines, nutrient database and calculators [18] . Charney noted that with the rapid technological advances currently being experienced, dietetics professionals need to continually upgrade their skill and knowledge of emerging apps and technology in order to not only stay competitive in the field, but, also, to provide their patients with the best care available which includes the use of technology tools [19] .
The first published article that examined the role of PDAs in medical nutrition was by DiDonato in 1983 [20] . This study reported that using a PDA to help prepare formulas for parenteral nutrition was not only effective and efficient, but also reduced errors. Later in 1994, Orta and Reinarts recognized that PDAs could be used for anthropometric, biochemical, and dietary assessment, as well as for providing calculation support [21] . Even though some pioneers such as Frederico Arts LLC Food Focus: Fruits and Back to Basics Nutrition Consulting have used this technology to create their own apps, the use of PDAs in dietetics is still extremely low [22] . There have been many reports on the use of PDAs in medicine and nursing, but to the best of our knowledge, there have been only two published studies on the use of PDAs among dietetic professionals. Turner, Burgin, Funderburg, Van Grevenhof and Knehans assessed the use of PDAs among dietitians and dietetic students in 2008 and reported that dietitians as well as dietetic students expressed an interest not only in using the PDAs, but also in receiving training in their use [23] . More recently, Fang and Fireovid examined the prevalence of PDA use among clinical dietitians and found that the use of PDAs is not common among these professionals. Their analysis also revealed that age and years of clinical experience does not influence their tendency to use the PDAs [24] . This brief communication describes the survey research undertaken to ascertain the current usage of personal digital assistants within the dietetics field and higher education dietetics programs in order to establish the next steps in a partnership between computer scientists and dietetics professionals that will propel the profession into the age of informatics.
METHOD
As one component of preliminary research performed to provide foundational knowledge for further explorations in dietetics/nutrition informatics, the objective of this survey study was to identify the extent of PDA usage among dietetic professionals (both professionally and personally) as well as the type of PDAs used among said professionals. For the purpose of this study, a personal digital assistant (PDA) was defined as a mobile device that functions as a personal information manager such as a Smartphone or tablet computer. The study also sought to identify the extent and type of app usage among dietetics/nutrition professionals, instructors, and students. Approval was obtained for this study through a commercial institutional review board.
The target population for this survey study was comprised of the following four distinct groups: faculty of distance learning in dietetics higher education programs; Extension Specialists who worked directly with dietetics and nutrition programs; faculty in dietetics higher education programs (non-distance learning); Dietetics practitioners (typically employed in hospital programs); and, students enrolled in higher education dietetics programs. Surveys were developed and administered to these audiences that included approximately 6,300 Extension agents, 46,614 dietetic practitioners, 2,555 faculty, and 10,190 students nationwide ( Table 1 ).
The office of the United States Department of Agriculture (USDA) was contacted to get a nationwide listing of 315 Extension Specialists each of whom in turn was requested to forward the surveys to approximately 20 Extension agents under his or her jurisdiction for a total of 6,300 agents. Coordinators of 18 Dietetic Practice Groups of the Academy of Nutrition and Dietetics ( Table 2) were contacted via respective list-serves and requested to forward the survey to a total of approximately 46,614 dietetic practitioners.
Each of the four surveys consisted of seven questions with wording revisions to best match the intended audience for each survey. The first four questions were forced-choice items relating to the following: app familiarity, frequency of app use, level of expertise with app use, and if respondents were familiar with apps for use in their work, and if said apps were available, would they use them. The next three questions were open-ended responses. These questions asked respondents to name apps and visualizations already utilized for personal use and for nutrition conceptual acquisition. For those who did not make regular use of apps for instruction or in the workplace, the respondents were asked to provide an explanation. Demographic data was not collected. A total of 515 surveys were returned. Data were tabulated and represented using percentage analysis.
RESULTS
Although, most respondents could name only a small number of different applications that they used regularly in their personal and sometimes professional lives, they did have many ideas regarding applications that they would find helpful in the field of nutrition education. Many respondents also noted that software application tools easily connecting the user to informatics data and useful visualizations is ultimately a direction in which they see the field of nutrition and dietetics should be moving. A majority of respondents indicated that they would indeed be interested in learning about and acquiring skills in informatics as they relate to data visualizations (Fig. 1) . Results from the survey of postsecondary faculty (168 respondents) demonstrate that most faculty use applications for primarily personal use on a weekly basis. Many who responded could identify their favorite apps by name ( Table  3) .
A small number of respondents (21%), however, did not use app technology during instruction nor did they integrate apps within their curricula. However, those who did make use of apps for teaching (79%) could provide a listing of these apps. A list of these apps is provided below in Table 4 .
Practitioners in the field of nutrition (n=43) who responded to their survey regarding apps and visualizations indicated they used apps for personal use (79%), however, fewer (70%) used apps and/or visualizations in their work Fig. (1) . Interest exhibited by respondents in learning about the use of apps. environment. Very few respondents (28%) could name apps that they did use ( Table 5) .
DISCUSSION
Overall, results from the surveys demonstrate that the target audiences had minimal experience with emerging technologies such as apps and visualizations. However, the results also indicate that the target audiences did have a strong interest in learning the use of these tools and technologies (Fig. 1) . It is interesting to note that the dietetic students (the traditionally youngest group of the four target audiences surveyed) were those most interested in learning and using the latest technology.
For the majority of faculty respondents surveyed who stated their reasons for not using apps or visualizations for instructional purposes, the reasons given are summarized as follows:
 These respondents did not have access to the technology tool with which to make use of apps or visualizations (i.e. Smart phones or Tablet PCs)
 These respondents did not have time to research current available apps to verify their usefulness, accuracy, applicability or authenticity to learning.
 Most respondents did not have the pedagogical knowledge for appropriately integrating these technologies into their instruction. That is, most respondents lacked the "best practices" knowledge of utilization.
Overall, faculty respondents made it clear that if the following conditions could be met, they would make greater use of apps and visualizations:
 Apps and visualizations were easily and readily accessible.
 Faculty were made aware of apps and visualizations that had been properly vetted and were known to be reliable and accurate.
 Faculty were adequately trained in the use of apps and visualizations.
Most of the practitioners responded that they did not employ apps in their work environment for the following reasons:
 They do not have access to Smart phones or Tablet PCs.
 They have not found a need for such use.
 They are unaware of how apps and visualizations could be useful in their work environment.
 They have not found any apps or visualizations that they deemed as useful for their work environment.
It is clear from these data that greater access by dietetics instructors, students and practitioners to technology tools such as PDAs and Tablet PCs will serve to provide the foundational awareness that these tools can be used effectively for learning and for client support. In addition to these tools, the dietetics profession needs to provide guidelines and infrastructure for developing and showcasing the needed and useful apps as well as verifying the content and testing the efficacy of new apps with their intended audience. Also, the dietetics profession needs to lead the field in offering a variety of forums for training professionals in the most appropriate and effective usage of each new app and visualization tool.
In conclusion, web-based tools are increasingly becoming commonplace in the classroom and in the workplace. The rapid proliferation and ubiquitous usage of Tablet PCs and Smartphones within society indicates that there are significant opportunities to exploit their potential in the field of dietetics. The user-friendly interface of Smart phones and Tablets combined with expanding high-speed Internet connections make it simple and easy to bring such technology tools into dietetic classrooms and workplaces. Availability of dietetic apps, including the ones that easily make available USDA and NIH databases, can certainly help increase awareness regarding the use of technology in nutrition education as well as the practice of dietetics. These tools and useful applications will allow dietetics professionals to more effectively support clients through client tracking, quicker access to databases or other hospital information, and improved self-monitoring tools for use by clients. In addition, training current dietetic professionals and higher education instructors in the use of these tools, applications and visualizations would help introduce new technology and their applications to the next generation of practitioners.
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